HOW SOIL IS FORMED	2S1
(1) When rocks are heated by the sun and cooled by wind and rain, they
alternately expand and contract. This causes them to crack like a piece
of glass in hot water, although not so violently. The Sphinx in Egypt
has been chipped in this way. (2) The rocks are also broken by move-
ments of the earth's crust. The largest movements are earthquakes.
Still other cracks are formed because rocks contract while cooling and
hence split a little and then settle downward. Even where the rocks ap-
pear solid their upper parts are broken by innumerable cracks. (3) Into
cracks formed in any of these ways rainwater percolates sooner or later. If
it freezes, it expands and thus pushes open the cracks a tiny bit and forms
new ones. When it melts, the water settles into the enlarged openings.
Then, if it freezes again, they are enlarged still more. (-f) Where small
particles of rock lie on the surface, running water, waves, and winds move
them and grind them still finer. At the same time the removal of the soil
by these agencies exposes new rock. On Cape Cod, for example, and in
deserts, the wind sometimes carries loose sand with such violence that
windows become etched and people cannot see through them.
(2) Chemical Agents. The cracks formed by mechanical agents make
it easy for chemical agencies to convert the rock into soil. The water that
percolates into the ground is sure to contain impurities. From the air it
gathers some of the carbon dioxide given off by volcanoes, by animals
when they breathe, and by decaying vegetation. On the surface of the
ground it seeps among rotting leaves, roots, and other organic matter,
and dissolves humic acid, ammonia, and other chemicals. Thus the water
becomes a weak chemical solution, usually acid, and is able to dissolve
some minerals and weaken others.
The air itself, especially when moist, produces similar results. The
water, oxygen, carbon dioxide, ammonia, and other substances which the
air contains in minute quantities cause decay. The process is like the
rusting or oxidizing of iron, which sometimes goes on so rapidly that a
bright blade may become red when left out of doors overnight. Oxidation
is the commonest method by which rocks are converted into soil. The
red, yellow, or brown coating on the outside of rocks is the result of
oxidation.
(3) Organic Agents. Anything which helps to expose bits of rock
to the attack of air or water helps to make soil. (1) A lichen helps when
it attaches itself to the side of a bare, solid rock. The higher plants help
when they send rootlets into cracks. As the roots grow the cracks are
forced open. (2) Animals such as woodchucks and prairie dogs expose
bits of rocks to the air when they dig their burrows. The patient ants
in the same way bring up innumerable tiny bits of rock and place them
within reach of sun and rain. Angleworms get their food by eating the

